Equilibrium fluctuations of steps on vicinal Cu(1 119) surfaces show a power law time dependence.
, in an effort to determine the concentration of kinks in thermal equilibrium and the interactions between steps. At finite temperature, steps fluctuate in time by mass transport along the step edges as well as by mass exchange with the terraces and neighboring steps. Strong fluctuations in time have been observed even at room temperature for copper and silver surfaces [1, 2] . As a consequence the position of a step on the surface can move in the time interval between two scan lines which gives rise to a "frizzy" appearance of steps. Fluctuations in the position of steps on a coarser scale have also been observed on silicon surfaces at high temperatures [6] . In this Letter we report on a quantita- causes the "frizzy" [2] appearance of the steps at higher temperature [ Fig Rather than by counting the individual kinks in such images one may determine their concentration using the step correlation function F(y) defined as [3] . b is equal to the kink concentration Pi"if kinks of unit 1ength prevail, from which the energy for the creation of a kink Ei, is determined using [1] :
We have determined the kink concentration at T =290
K on the Cu (1 1 19) 
where b is the diA'usivity as defined before and r& --rp exp( -E,/kg T) (10) is the rate by which a kink advances by one atomic unit. [1] .
In order to explain the time and temperature dependence of the step fluctuations, one can make contact with the Langevin description of the fluctuations in linear systems [8] . For the specific case of steps, the fluctuations were calculated by Bartelt et al. [9] . Two distinctly diff'erent cases may be considered. One is where the step exchanges atoms with the terraces. In this case one has a 1 '~p ower law for F(t). In the second case, the so-called model 8 in dynamic critical phenomena, it is assumed that mass transport occurs only alongside the step. This process is expected to prevail at lower temperatures when the kinks first become mobile. Now, the correlation function F(t) is proportional to r '~. The smaller dependence on time is caused by the fact that the conservation of the number of atoms on the higher terrace introduces a correlation in the possible sequences of kink passing through a particular scan line, insofar as longer sequences of kinks of one sign become less likely. For the latter model the calculated result for c(T) is [9] many atoms. Once the atom is emitted from a kink site, it may be either captured by the same or another kink, or it may combine with further adatoms to form a new onedimensional island, and thereby also a new pair of kinks. In order to fulfill the requirement of detailed balance, the creation of a pair of kinks by emission of an adatom from the straight step edge must also be considered as a possible process. Based on these assumptions and nearest neighbor interactions, we were able to recover Eq. (9) and the t ' time dependence in the limit of high temperatures. Then the activation energy E, of I p is to be identified with the activation energy for the emission of an adatom from a kink (onto the step edge). This is provided that the activation barriers for an adatom to hop into a neighboring step site and into a kink site are the same. According to the total energy calculations of Tian and Rahman [11] [12] .
Helpful discussions with N. C. Bartelt [10] . In these simulations we have assumed that the kinks advance most frequently, and therefore most eAectively by the emission of one atom at a time onto the step edge. The assumption is corroborated by the relatively large preexponential factor which seems to exclude a concerted motion involving
